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k Pr«llBlnary Intarooaparlaon Batwaan Nuaarieal Dppar Wind 
Poraoaata and Raaaaroh Aircraft Maaauraaanta of Jat Straaaa 

M.A. Shapiro 

During tha past saaaral yaara, rasaareh on tha struetura of 
axtra>tropieal jet straaas haa been carried out with direct 
aeasuraaents with instruaented research aircraft froa the 
Rational Center for Ataospherie Research (NCAR). These 
aeasureaants have bean used to describe the wind, teaperatura, 
turbulence and cheaical characteristics of jet atreaas. 

A fundaaental question raised by the objectives of the 
MERIT Prograa is one of assessing the potential value of existing 
MMC operational nuaerical forecast aodels for forecasting the 
aataorological conditions along coaaercial aviation flight routes 
so as to execute Miniaua Plight Tiae tracks and t^us obtain the 
aaxiaua efficiency in aviation fuel consuaption. As an initial 
atteiipt at resolving this question, the 12 hour forecast 
output froa two RMC aodels was expressed in teras of a ooaaon 
output foraat to eaae their intercoapariaon. The chosen aodels 
were (1) the Pine-Mesh Spectral heaispheric and (2) the Liaited 
Area Pine Mesh (LPM) aodel. The tpectral aodel is outputed ever 
a 2-1/2, 2-1/2 lat./long. aesh over 10 aodel levels. The LPM has 
a horiaontal grid resolution of approxiaately 1.5^ by 1.5^ and 
has a vertical resolution of 6 levels. The output froa both aodels 
was interpolated to a 1-1/2 by 1-1/2 degree lat./long. grid at 
the 200, 250, 300 and AOO ab preaaure levels over a selected 
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■window* which ancoapasaad the contiguous United States. 

Exaaples froa both models for 12 hour foreoasts at 300 ab Tslid 
at 0000 GMT 4 April 1981 are shown in Figures la and lb. Wind 
▼ actor plots were made at every other grid point and the wind 
speed field was contoured to delineate the position of wind 
spe^d aaziae and ainlaa and regions of lateral wind shear. 

Figure Z shows spectral verification analysis at 0000 GMT 4 April 
1981. In addition, for acre Halted areas, the eoaputer code 
gives wind vectors at each grldpoint of the inte.'Polated aesh 
(see Figure 2a). 

Intercoaparisons were made for five oases in which highly 
accurate wind aeasureaents were Bade with the NCAR Sabreliner 
valid at the tiae of the forecasts. Exaaples of the Sabreliner 
analyses used in this study are shown in Figure 3 (which is the 
verification analysis for forecasts shown in Figures la and lb) 
and Figure 4. The preliminary results from the five eases may be 
suaaarized as follows: 

1) Over the Vest Coast and inland to -120^V, the spectral 
Bcdel, because of its larger initialization data base over the 
oceans, gives aore accurate upper-wind forecasts than the LFM. 

2) Over the Central and Eastern United States the higher 
spatial (horizontal) resolution of the LFM gives (as observed) 
sharper, narrower Jet streams with wind speeds that aore closely 
reseable the observed winds. At Jet cores, the spectral winds 
are on the order of 5 a s~^ less than the LFM winds. 

3) Both aodels underestiaate the Jet stream wind speeds by 
as auoh as 25 a s'^ under anticyolonio ourvature oonditions. 
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Straight J*t atraaas or oyelonlo Jot atroama aaem to b* foreoaat 
with graater accuracy. 

M) There was fairly good agreeaent between observations and 
forecasts as to the location of jot cores and the wind direction 
for the chosen oases. 

5) Neither model was able to resolve the 100 km scale to 
the cyclonic wind shear associated with narrow jets. 

Results suggest the potential usefulness of the 6, 12 and 18 
hour output from the LFM as th»» first guesstimate from which 
flight routes over the continental United States may be planned. 
Updating of this model data base with more recent pilot reports 
and satellite derived Information would permit further "tuning” 
of the numerical product and hopefully lead to even more accurate 
upper wind forecasts. 


Pagt 4 


ORIGINAL PAGE IS 
OF POOR QUALITY 



i 

j 


I 

i 


Figurt !•: LFM 12 hr. Foreoast 

300 Bb 0000 GMT 4 April 1961 
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Flgur« 2a: 1.5 Dagraa Lat., Long. LFM 

at 0000 GMT 17 April 1961 
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Flgur* 3: 250 wind ap«td analysis (■ s'^i dasbsd lints) at 

0000 QMT 4 April 1981. Rawlnsondt trlnd ▼alooltlas (flag • 

25 ■ s*^f barb ■ ■ s'^t half barb • 2.5 ■ s*^), ooaatrolal 
alrllnt wind raporta (opan box aaotors), aatalllta oloudl aotlon winds 
(aatarlskad vaetors). Sabrallnar rasaaroh aircraft winds at 243 ab 
(olosad box vaotors). Jat strata axis (baavy solid arrow) and 
62.5 to 75.0 a s~^ wind spaad Interval (atlpplad arts) (after 

Shapiro and lannady, 1962). 




Figur« 4: 250 ab wind apttd annlyals (dahstd lints, ■ s at 

0000 GMT 5 April 1981^ Rawinaondt wind walooitita (flag, 

25 ■ a~^; barb, 5 ■ a*^; half barb, 2.5 ■ s**^), eoaatreial 
airlint wind raporta (opan box vaotors), aatallita cloud action 
(aatariakad Taotora), jat atraaa axaa (baaTj aolid arrowa) and 
62.5 to 75.0 a a'^ wind apaad interval (atipplad art AA* ia 
projaotlon lint for Sabarlinar aircraft data. 



